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CENCO CHEMICAL WATER BATH 
Electrically Heated 
With Automatic Temperature Control 


A Valuable Addition to any Analytical Process or Educational 
Laboratory for Practically Every Purpose Requiring a Water 
or Steam Bath, including Extractions, Digestions, Organic 
Preparations, Solubility Measurements, Phosphate Precipita- 


tions, etc. 
Entire electrical system is contained in a removable drawer. 


Provided with inner false bottom to support flasks and other 


vessels. 
May be used as a steam bath or as a water bath set for any 


desired temperature. 
$110.00 


Gompanre 
460 EOhio St., UA 
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EDITORIAL 
WE BEGIN ANOTHER YEAR 


From time immemorial, or so it seems, a publication on its first 


appearance is referred to as an “infant,” a “fledgling,” or some other 
term indicative of recent nativity. In a manner of speaking, the editor 
on that occasion divests himself of his age and appears new born. In- 
stinctively one conjures up a magazine cover at New Year's. 

We assure our readers that it is far from our intention to impersonate 
a magazine cover. Nor is it necessary. The plain truth of the matter is 
that long ago the JOURNAL outgrew its swaddling clothes. For two years 
it has experienced a most vigorous and healthy growth under the tutelage 
of its able parent and editor, H. S. Bailey. When one considers the 
difficulties under which the early numbers were produced, the excellence of 
the editorial bill-of-fare is very remarkable. Probably vety few members 
of the A. O. C. S. are in a position to appreciate how great those difficulties 
actually were ; but each and every one knows the splendid publication which 
Mr. Bailey gave them. 

The JouRNAL carries on. Its editorial Advisory Board still has the 
same skillful advisers. It still retains the support of the A. O. C. S. 
in full measure. One positive evidence of this is the number of letters that 
reached us following the first (January) number. While we thank those 
readers for their encouragement, we are even more grateful for the 
occasional advice and constructive criticism some of their letters contained. 
The latter was deserved and the former will be heeded. 

We ask our readers to send their papers to the JourNaAL. A great 
deal of very valuable work is being done at this time, and the purpose 
of the A. O. C. S. will be forwarded appreciably by each member making 
the results of his labors available to the next man.—J. T. O. 
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THE TULSA SYMPOSIUM 


THE TULSA SYMPOSIUM 


Announcement was made in January JOURNAL OF OIL AND Far In- 
DUSTRIES of a symposium on “Cotton Seed and Other Vegetable Oils, and 
Cotton Seed Products.” This is being held in connection with the meet- 
ing of the American Chemical Society at Tulsa, Okla., April 5 to 9, 
David Wesson, Chairman, announces that papers have already been 
received as follows: “Seed Analyses,” by John Malowan ; * Hydrogenation 
of Cotton Seed Oil With Platinum,” by A. H. Richardson and A. O, 
Snoddy, Procter and Gamble Co; “Cotton Products Analysis,” by Thomas 
C. Law, Atlanta, Ga; “Oil Extraction and Oil Refining Methods,” by 
Louis C. Whiton, New York City; “Determination of Oil in Mill Products 
by the Refractometer,” by D. A. Coleman, Washington, D. C; “Rancidity 
Studies on Various Oils,” by George E. Holm, Washington, D. C; *Feed- 
ing Value of Cotton Seed Meal,” by Dr. G. S. Frapps, State Chemist and 
Chief of the Division of Chemistry, Texas Experiment Station, College 
Station, Texas ; “Importance of Cotton Fibre as a Chemical Raw Material,” 
by Dr. G. J. Esselen, Jr., Vice-President, Skinner, Sherman and Esselen; 
and “Effect of Cotton Seed Meal Feeding on Butter Fat,” by Dr. Joseph 
I*. Geisler, Mercantile Exchange. 

The Tulsa symposium will be directed by the Society's divisions of 
Agriculture and Food Chemistry, Biological Chemistry, Cellulose and 
Industrial and Engineering Chemistry. It is hoped at this meeting to bring 
out information of value to the cattle feeder and the dairyman, which will 
enable them to utilize the large crop of cotton seed meal to the best advan- 
tage. There should be also much information of ultimate advantage to the 
general public. 

The cotton crop this year amounts to some 15,750,000 bales. The seed 
from the crop will amount to about 7,870,000 tons, averaging $33 per ton. 
It is possible to closely estimate that nearly 5,500,000 tons of cotton seed 
will be crushed. This will yield an average of 285 pounds of crude oil 
per ton, worth 9 cents a pound. 

Cotton seed meal amounts to 45 per cent of the total seed and carries 
on an average 43 per cent of protein. At the present time, this valuable 
product is used mostly as a cattle food. It has, however, greater possi- 
bilities, which doubtless can be realized by the chemist as time goes on. 
The protein of the cotton seed has a biologic value almost, if not quite 
equal to that of beef. Properly prepared, cotton seed meal could be made 
into a meat substitute in which the protein would cost, with meal at $40 a 
ton, about seven cents a pound. The protein in beefsteak, at 40 cents a 
pound, costs $2 a pound. 

Up to the present time chemists have devoted most of their attention 
to the development of the oil. The work of the chemist in the future 
should be the development of a valuable human food from the meal. 
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OIL FILTRATION 


By D. R. SPERRY 

To cover the whole subject of oil filtration in a single paper of ordi- 
nary length is quite out of the question. This paper therefore pretends 
only to cover the high spots of the subject and will be confined strictly to 
the subject of filtration. 

No effort will be made to touch upon the various methods of refining 
oils except as it may be necessary to mention them when considering that 
portion of the process involving filtration. 

The matter in this paper therefore starts with the tank of oil to be 
filtered and does not go back of that. 

There are four principal reasons for filtering oils, as follows: 

1. To clarify with or without the use of a filter aid added for that 
purpose. 

2. To clarify and remove a substance that has been added incidental 
to its refining or use. 

3. To remove a substance that has been intentionally precipitated 
from the oil itself. 

4. To change the physical state of the oil. 


Clarification 
When the object of filtration is clarification only it is seldom ad- 
visable to operate without a filter aid of some kind. 
Usually the particles to be removed are of a colloidal or gluey nature 
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A Filter Press equipped with recessed plates, with radial grooved plates. 
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and the filter cloths soon clog up, or else the particles are so small that 
they pass through the cloth with the oil producing no filtration. 

Clogging of the filter cloth is explained by the fact that the particles 
caught on the cloth form a very minute system of capillary channels for 
the oil to pass through. This, together with the viscosity of the oil 
causes a low rate of flow. When this occurs the tendency of the operator 
is to increase the pressure, a condition which causes the deposited layer to 
be squeezed down more tightly, thus decreasing the size of the capillary 
channels, and possibly decreasing the flow. 

Filter aids are used to produce larger capillary openings in the de- 
posited layer and to make the mass less compressible under increased 
pressure. 

A porous, open mass such as kieselghur is often used either as a pre- 
deposited coat on the cloths or as an alloy by mixing with the oil, or both. 

A layer of filter paper placed over the filter cloth may also be used 
as filter aid. 

In the case of particles that are not caught on the filter cloth, but 
pass through either because of their fineness or because they are not 
adsorbed by the cloth fibres at the start of filtration, a filter ail is used to 
make the capillary channels smaller and longer. This tends to arrest the 
particles either by adsorption or fouling. 

Where no filter aid is used low pressure should be employed, to pre- 
vent the particles from packing or squeezing too tightly together. Filters 
fed by gravity of ordinary heads available in manufacturing plants are 
thus sometimes employed when no filter aids are used. In this case the 
filter operates over quite a period of time, as over night, in order to com- 
pensate for the low rate of flow. 

The proper kind of filter aid to use must be determined for each 
problem. In general prepared kieselghur is preferred, although there are 
cases where paper may be best. The cost of filter paper is greater than 
that of kieselghur, but its use may be warranted through reduction of 
operating labor. It is sometimes used over the filter cloth in a layer, at 
the start, ten thicknesses deep. At each opening of the filter the outer 
layer is stripped off and the chambers immediately closed. Labor inci- 
dental to the removal of filter cloth, washing and replacing it may thus 
be greatly reduced. In other cases a single layer of filter paper is used 
and each time the filter is opened the sheet is torn off and a clean one stuck 
on in less time than the filter cloth could be removed and replaced. These 
instances may be looked upon as special cases, as ordinarily the oil should 
be mixed with a filter aid prior to filtration so as to cause adsorption of 
the fine particles by the larger filter aid particles, thus building up a cake 
that is porous and capable of clarifying the oil. 
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A steam heated Filter Press with external connections for steam. Instead of 
steam, refrigerating brine may be used for filtering at low temperatures. 
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In. nearly all cases of oil filtration it is best, unless prevented by 
economic or chemical reasons, to heat the oil. This greatly decreases the 
viscosity of the oil and therefore increases the rate of flow. Heating is 
not always desirable, however; in fact, quite the opposite is true in some 
cases. Certain oils show a haze at winter temperatures, but not at sum- 
mer temperatures. In this instance the haze is due to a substance that 
melts at summer temperatures and can therefore only by filtered out when 
the oil temperature is low enough to show the haze. Where filtering is 
done under these conditions the rate of flow is for ordinary oils quite low. 
Where no filter aid is used, recessed plates or flush plates and frames 
may be used. If filter paper is used only the flush plate and frame 
arrangement will suffice, due to the fact that paper breaks if used with 
recessed plates. When a filter aid in the form of an admixed alloy or 
pre-coat is used either recessed or flush plate and frames may be employed. 
Examples of oils filtered for clarification only are linseed oil, cotton 
seed oil, whale oil, seal oil, petroleum oil. 


Removal of a Substance Added Incidental to Refining or Use 
Removal of a substance previously added to the oil incidental to 
refining, such as Fuller’s earth or decolorizing carbon, is very easily 
accomplished. The oil is generally hot, thus reducing the viscosity and 
producing a rapid flow of filtered material. No filter aid is needed due 
to the fact that the Fuller’s earth or carbon acts in that capacity. 

The usual method of procedure is to pump the hot oil, with the solids 
in suspension, into the filter press. This forces the oil through the filter 
cloth, and its layer of deposited solids, producing a brilliant filtrate. The 
pressure developed by the pump varies from zero at the start to 75 or 100 
pounds per square inch at the finish. The chambers at the end of a run 
are full or nearly full of solids. 

When the pump is stopped live steam is fed into the filter press 
through the same channel previously pumped into. This has the effect 
of displacing the oil held by the cake so that when the filter is opened a 
quite dry crumbly cake is found. 

After the cake is removed from the chambers the press is closed, 
either using the old cloths again or replacing them with new or 
washed cloths, depending on the conditions. 

Examples of oils filtered to remove a substance added incidental to 
refining is that of removing Fuller’s earth from cotton seed oil or grease, 
and removing earth from reclaimed motor oil. 

When it is desired to remove a substance added incidental to the 
use of the oil, quite a similar process is gone through as described above 
with the possible exception of steaming out the cake. Examples of oils 
filtered to remove some substance added incidental to use, is that of re- 
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moving catalyser from oil in the hydrogenation process, and carbon from 
quenching oil. 

Recessed or flush type plates and frames may be used for removing 
substances added to oils in refining or use. The flush type filter plate, 
while more expensive than the recessed type of plate is frequently used 
on account of the fact that filter cloths last longer on plates where there 


are no recesses. 


Removing a Substance Precipitated from the Oil 

A good example of removing a substance precipitated from the oil 
itself is that of filtering out stearine from cotton seed oil. In this instance 
the filtration must be carried out at a temperature low enough to prevent 
the stearine from melting or getting too soft. To accomplish this a re- 
frigerated filter press may be used or a regular filter press may be placed 
in a refrigerated room. Cotton filter cloths are used and they are steamed 
out after the filter press has been emptied and closed, to prepare them for 
the next run. 


Filtering to Change Physical State of Oil 

Oils are sometimes filtered to change their physical state. A good 
example of this is that of filtering an emulsion of oil and water. The 
effect of running this material through the filter is that of changing its 
state from an emulsion to separate masses of oil and water. In other 
words the mixture of oil and water which would not separate prior to 
filtration will quickly separate by settling after filtration. 

Minute quantities of water may also be removed from oil such as 
transformer oil by passing through a filter press. 

In both of the cases given above a filter aid is used either in the form 
of a powder or in the form of filter paper. 

It is not known exactly what occurs in these cases, but it is probable 
that the small particles of water are caused to coalesce by being brought 
into intimate contact with each other as they pass through the capillary 
channels formed by the filter cloth and filter aid. 

For work of this sort the flush type of plate with frames is usually 
employed; in fact, must be employed where filter paper is used, although 
where a powdered filter aid is used the recessed type may be employed. 
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L. F. HOYT 


DETERGENT SUB-COMMITTEE REPORTS 


L. F. Hoyt, Chairman of the Sub-Committee of the A. O. C. S, 
on the Determination of Detergency of Soap Products recently sum- 
marized the progress of that body in a letter to the Committeemen. 
In his opinion, the big task from the beginning has been to formulate a 
workable method. Vital matters of color standards, kind and amount 
of soil, technique of soiling, etc., have involved much preliminary ex- 
perimentation, and the interchange of correspondence incident to these 
matters has made the undertaking slow in gathering headway through 
its initial stages. It is expected that this year’s collaborative work by 
the members of the Committee will show many ways in which the 
method can be improved. Although there is only a short period inter- 
vening before the spring meeting of the A. O. C. S., Mr. Hoyt is 
hopeful that most of the committee will be able to complete their pro- 
gram in time to report more definitely at New Orleans. 

The Sub-Committee of the A. O. C. S. on Determination of Deter- 
gency comprises the following: ; 

Edward Bauer, J. S. Kirk &,Co., Chicago; H. C. Bennett, Los An- 
geles Coap Co.; J. S. Boulden, Wm. Waltke & Co., St. Louis; J. C. 
Brier, Prof. Chem. Eng., University of Michigan; R. K. Brodie, Proc- 
ter and Gamble Co.; V. K. Cassady, Palmolive Co.; A. K. Church, 
Lever Bros., Cambridge, Mass.; R. E. Divine, Armour Co.; Babbitt, 
N. J.: J. S. Goldbaum, Fels & Co.; Philadelphia; F. H. Guernsey, 
Cowles Detergent Co.; Lockport, N. Y.; L. F. Hoyt, Larkin Co., Inc.; 
M. H. Ittner, Colgate & Co., New York City; G. H. Johnson, N. L. 
O. A. Mellen Institute, Pittsburgh; Fred Kenney, Central Testing Lab- 
oratories, New York City; C. P. Long, Globe Soap Co.; E. T. Mar- 
ceau, Gold Dust Corporation; E. B. Millard, Mass. Institute of Tech- 
nology: H. S. Mitchell, Swift & Co., Chicago; J. H. Powell, Armour 
& Company, Chicago; W. S. Rapelje, Kirkman’s & Son, Brooklyn; W. 
T. Peese, Post Brothers, Kansas City; J. G. Vail, Philadelphia Quartz 
Co., Philadelphia; F. W. Smither, Bureau of Standards, Washington, 
D. C.; P. H. Walker, Bureau of Standards, Washington, D. C. 

- Mr. Hoyt reports for his Committee as follows: 


The Committee’s Report 


The material of the collaborative work of the sub-committee for 
this year is this: 

1. Miniature Washing Test Machine. 

A slightly modified design of the apparatus originated by A. K. 
Church, Chief Chemist, Lever Bros. Co. Obtainable for members of 
the committee from the Procter and Gamble Distributing Company of 
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Price $15.00 net. Size 18” high and occupying a 


Cincinnati, Ohio. 
The price does not include a motor, but the 


space of about 10 x 10”. 
machine can be driven by a small laboratory motor. 
2. Secondary Color Standards. 

(a) Color Scale of gray papers, prepared by Munsell Color Co. 
of Baltimore. The color values of this scale are approximately equal 
to those of the Standard Gray Pastes prepared with painstaking care 
by Dr. Walker and Mr. Lruce of the Bireau of Standards from zine 
oxide, carbon black, and white mineral oil with such increments of black 
that the difference in color sensation between the various steps are equal. 

(b) Color scale of gray cloths worked out by Dr. P. H. Walker 
and Mr. Bruce. 

The cloths consist of unwashed cotton sheeting soiled with aqueous 
solutions of suitable concentrations of Higgins India link. They range 
in brightness, compared with a standard white magnesium block from 
about 23 per cent for No. 12 to about 77 per cent for No. 1. 

3. Detergency Set, prepared by -the chairman of the committee, and 
consisting of the following items: 

1 60 yd. roll of 4-inch wide cotton sheeting, thread count 68 x 58. 


1 6 oz. pkg. of lampblack. 
14 lb. Edible Tallow (supply obtained from H. S. Mitchell, Swift & Co.). 


30 yellow, 4.8 red 


1 Ib. Granular Tallow Soap (supply obtained from Archibald Campbell, Globe 
Soap Co.). 

1 Ib. Powdered Olive Castile Soap. 

1 pt. lubricating oil (100% Pennsylvania base). ' 


Procedure 
(a) Soiling Cotton Sheeting. 

The cotton sheeting contains considerable starch sizing, which must 
be removed before uniform soiling can be attained. This can be easily 
accomplished as follows: cut the sheeting into convenient lengths and 
boil for about 5 minutes in dilute HCL, (10 ce. 1.20 HCL per liter). 
Rinse, partially dry and iron out flat. 

Soiling Mixture: 

‘ 5 grams Lubricating Oil 

3 grams Edible Tallow 


x grams Lampblack (x = 2 to 3) 
2,000 ce. Carbon Tetrachloride 


Note: Experiments have indicated that it is not feasible to rigidly 
fix the amount of lampblack to be used in the soiling mixture, since 
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variation in technique of soiling will give different results with the 
same solution. 


Dissolve the oil, tallow, and lampblack in 1 liter of CCl 4 in a 2¥ 
liter glass-stoppered bottle (or a 2 quart fruit jar provided with rubber 
ring and cover, if more convenient), shaking thoroughly for 5 minutes. 
To the mixture add 1 liter more of CCI 4 and filter rapidly through’ sey- 
eral thicknesses of washed sheeting. Preserve the soiling solution jn 
a closed container. 

The sheeting is to be soiled as follows: 

Pass a continuous strip of sheeting of any convenient length, from 
which sizing has been removed as above described, through the soiling 
solution on a tray or dish and then through a wringer. Dry the cloth 
rapidly with the aid of an electric fan'or suspend for a few minutes in 
a drying chamber, and when dry press out flat with a warm iron. 

This process should result in securing an even soil on the cloth 
and sufficient lampblack should be used (the amount can be determined 
only by trial) to produce a shade which will match the S 52 of the Mun- 
sell gray scale. 

Caution: Even with the standard soiling mixture, containing no 
readily oxidizable constituents, there is evidence that soiled cloths several 
days old do not wash out as white as freshly soiled cloths. Therefore in 
this year’s progress, to avoid possible differences which might be caused 
by using soiled cloths of indefinite age, it has been considered advisable 
to specify that all washing tests should be run on soiled cloths which 
are not over one day old. 


Program of Washing Tests 

This year’s program is to be limited to the attempted determination 
of the comparative detergent value of the two soaps (of widely different 
titer), in distilled water only, at (a) 100°F; and (b) 160°F; and (c) 
160°F, after one, three and five washings respectively of the same cloth. 

Connect up the washing machine to any convenient power so that 
the wash wheel will have a speed of 250 r.p.m. with load. Provide a 
gas burner to maintain the desired degree of heat in the washing 
machine during the test. Drill a small hole in the cover of the machine 
close to one of the longer edges so that a thermometer can be inserted 
in the space between the side of the machine and the wash wheel itself. 

All soap solutions are to be made up in distilled water, and to 
avoid deposition of lime and magnesium soaps in the machine with the 
possibility of introducing an undesirable and uncertain factor into the 
washing process, all rinse water should be either distilled water, or very 
soft water; i.e., thoroughly softened by some process such as the Per- 
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In rare cases where the tap water supply is very soft 


mutit process. 
(as for instance in Boston whose water supply has a hardness of only 


12 to 14 parts per million as CaCO,, such tap water should be used 


for rinsing. 
Dissolve 5.00 grams of a standard soap sample, as received, in 500 


cc. of distilled water, using heat, if necessary. Dilute to 1 liter with 
distilled water and adjust to the desired temperature. Fasten a strip 
of soiled cloth, shade S 52, on the wash wheel; pour the soap solution 
rapidly into the machine; run for 5 minutes at 250 r.p.m. maintaining 
the temperature of the solution at one of the definite, prescribed temper- 
atures. Stop the machine and drain off the soap solution. Add 1 liter 
of rinse water, run the wash wheel for 1 minute and drain. Repeat 
the rinsing twice more. Remove cloth and when nearly dry press with 
a warm iron, fold to four thicknesses and record its color value on the 
Munsell gray paper scale. Repeat the entire washing and rinsing proc- 
ess as above on the same cloth and record the color value after third and 
fifth washing. (Note: The experience of those who have worked with 
this or similar washing processes has been that several washings—some- 
times as many as 10 on the same cloth—may be required to bring out 
differences in the detergent value of soaps which may not be apparent 
after only one washing). Also, if possible, record the color of the washed 
cloth on the scale of the “India Ink” gray cloths. 

The following table is suggested as a form in which results should be 
reported for convenience in comparison and tabulations : 


Tallow Soap Olive Castile Soap 
Munsell Gray India Ink Munsell Gray India Ink 
Color of Cloths Paper No. Cloth Scale Paper Scale Cloth Scale 


Washing Test at 100° F 
(a) Original 
(b) After lst Washing 
(c) After 3rd Washing 
(d) After 5th Washing 
Washing Test at 122° F 
(a) Original 
(b) After lst Washing 
(c) After 3rd Washing 
(d) After 5th Washing 
Washing Test at 160° F 
(a) Original 
(b) After Ist Washing 
(c) After 3rd Washing 
(d) After 5th Washing 


I wish to express my gratitude, and to call the attention of other 
members of the committee to the extent to which we are all indebted for 
invaluable assistance rendered by Dr. Walker and his associate Mr. Bruce, 
to Mr. Brodie, and to Mr. Church. 


L. F. Hoyt, Buffalo, N. Y. 
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EXAMINATION OF CHINESE WOOD OIL 
By MAXIMILIAN TOCH 


The paper that follows continues an article begun in January Journal of Oil & Fat Industries 
on China Wood Oil by Maximilian Toch. It appeared recently in the third and latest edition of 
Chemistry & Technology of Paints, by the author, and is considered the most up-to-date and 
authoritative work on this subject to date. Its importance is such that we have secured permission 
from Mr. Toch and from the publishers, D. Van Nostrand Co., New York, to reprint this 
chapter. The third and concluding installment will appear in March—THE EDITOR. 


Two samples of Chinese wood oil were used (one from J].M.C and 
the other from M.A.F. Co.). Each of these was adulterated with 5 per 
cent, 10 per cent, and 15 per cent by weight of the following oils: 
paraffin oil, soya bean oil, linseed oil, perilla oil, corn oil, menhaden oil, 
stillingia oil, peanut oil, tea seed oil, tallow seed oil, cotton seed oil and 
rape seed oil. 

The specific gravities of the oils were determined by the use of a 
Westphal balance at 60° F. . 

A Zeiss Abbeé's refractometer was employed for the measurement of 
the refractive indices, while the dispersion values were calculated from 
the refractive indices and the readings indicated on the drum of the com- 
pensative prisms with the aid of the dispersion table provided for the 
refractometer. The temperature throughout the experiment was main- 
tained at 21.5° C. 

The following table shows the results obtained for all the original 
oils used in the adulteration of the two samples of Chinese wood oil: 


Sp. Gr. Ref. Ind. Dispersion 

Oil 60° F. 21.5° C. 21.5° C, 

Chmese wood off 0.938 1.5181 0.02073 
Chinese wood oil M.A.F. Co............ 0.939 1.5183 0.02074 
0.944 1.4769 0.01027 
0.933 1.4796 0.01078 
0.949 1.4860 0.01092 
0.922 1.4720 0.009897 


The following table shows the effect of adulteration on the physical 
contents of Chinese wood oil: 
SampLe I. J.M.C. Curtnese Woop 


So. Gr. Ref. Ind. Dispersion 
° 


Oil 60° F. 21.5° C 
0.938 1.5181 0.02073 
C. W. O. plus 5% paraffin oil................. 0 934 1.5165 0.02019 
C.W.0. “ 10% 932 15149 0.01964 
5% <oya bean oil............... 0.938 1.5160 0.02007 
* * * 0.938 1.5139 0.01951 
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Oil 
Cc. W. O. plus 5% 
Ww. 0. “ 10% 


w.0. “ 15% 
W.0. “ 5% 
WwW. 0. “ 10% 
w.O0. “ 15% 
w.0. “ 5% 
“ 10% 
w.0. “ 15% 
5% 
W.0. “ 10% 
W.0. “ 15% 
W.0. “ 5% 
W.O0. “ 10% 
w.0. “ 15% 
w.o. “ 5% 
W.0. “ 10% 
W.O0. “ 15% 


AAA 


The effect of 


wood oil is shown 


Cc. W. O. plus 5% 

C.WwW.0. “ 15% 
% 
“ 10% 
C.w.0. “ 18% 
5% 
* 
C.WwW.0. “ 15% 
* 5% 
Cw.0O. “ 15% 
* 5% 
C.W.0. “ 10% 
CwWwW.0. “ 15% 
CW.0. “ 5% 
CW.0. “ 10% 


SAMPLE II. 


10% 


CHINESE WOOD OIL 


Sp. Gr. 


F, 


0.938 
(0.938 


Ref. Ind. 
21.5° C. 
1.5162 
1.5143 
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Dispersion 


0.02007 
0.01976 
0.01921 
0.02020 
0.01976 
0.01932 
0.02007 
0.01977 
0.01907 
0.02033 
0.01977 
0.01903 
0.02020 
0.01990 
0.01948 
0.02007 
0.01983 
0.01906 


adulteration on the physical constants of J.M.C. China 


in the following table: 


tallow seed oil (Hankow).. 0.941 
tallow seed oil (Hankow).. 0.943 
tallow seed oil (Hankow).. 0.945 

0.938 
“ “ “ ().937 


0.936 
0.935 


soya bean oil (S2)......... 0.938 
“ “ 0.938 


0.938 


C. W. O. plus 5% paraffin oil................. 0.935 
5% soya bean 0.939 
Cw.o0. “ 18% 0.940 
Cw.d0. “ 15% 0.936 
0.938 
CW.0. “ 10% “ 0.938 
CW.0. “ 158% * 0.937 
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0.02006 
0.01970 
0.01879 
0.02013 
0.01978 
0.01949 
0.02005 
0.01962 
0.01916 
0.02026 
0.01982 
0.01925 
0.02005 
0.01979 
0.01940 
0.02029 
0.01978 
0.01922 


0.02074 


0.02046 
0.02000 
0.01967 
0.02030 
0.01990 
0.01954 
0.02032 
0.02004 
0.01950 
0.02044 
0.02004 
0.01962 


= | 
of 
on 
: 5163 
d corn oil 0,938 
de menhaden oil............... 0.938 1.5162 
1.5163 
37 1.5146 
1.5158 
n 
e 
- 1.5156 
1.5135 
1.5110 
i 1.5167 
1.5154 
if 1.5135 
1,5161 
1.5138 
1.5161 
1.5139 
1.5116 
1.5140 
menhaden oil (S2)......... 0.938 1.5166 
1.5136 
1.5183 
1.5168 
| 
| 1.5133 
1.5161 
1.5140 
1.5122 
1.5162 
1.5141 
1.5124 
1.5166 
) 1.5148 
1.5130 
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. Gr. f. Ind. — 

0.939 1.5138 0.01963 
Cc. menhaden oil... 0.939 1.5166 0.02032 
cw.0. “ 10% 0.939 1.5147 0.01990 
“ 15% 0.939 1.5130 0.01955 
CwWwW.0. “ 15% 0.937 1.5130 0.01955 


The following table shows the effect of adulteration on the physical 
constants of M.A.F. Co. China wood oil: _ 


Cc. W. O. plus 5% tea seed oil Pandan euine 0.937 1.5160 0.02011 


CwWwW.0. “ 10% 0.936 1.5138 0.01975 
0.935 1.5112 0.01899 
CW.0. “ 5% tallow seed oil (Hankow).. 0.940 1.5169 0.02012 
C.W.O. “ 10% tallow seed oil (Hankow).. 0.942 1.5156 0.01970 
CW. 0. “ 15% tallow seed oil (Hankow).. 0.944 1.5140 0.01945 
CW.0. “ cotton seed off... 0.938 1.5162 0.02026 
Cw.o. “ 10% * 0.937 1.5140 0.01990 
* me * 0.936 1.5119 0.01934 
“ 10% “ 0.937 1.5140 0.01990 
C.W.0O. “ 5% soya bean oil (S2)......... 0.939 1.5166 0.02028 
C.W.O. “ 5% menhaden oil (S2)......... 0.939 1.5168 0.02033 
CW.0. “ 15% 0.938 1.5132 0.01921 


Heat Test oF CHINESE Woop OIL 


Apparatus—Test tubes, 15 cm. by 16 mm., closed by a cork so 
perforated that a glass rod could move freely. 

A 400-c.c. glass beaker, 10.5 cm. by 7.3 cm., filled with soya bean 
oil to a height of 7.5 cm. 

A nitrogen-filled thermometer of 600° F., placed at 1.5 cm. from 
the bottom of the bath. 

Procedure.—The bath was heated to 560° F. Then the test tube 
containing 5 c.c. of the oil to be tested was immersed so that the bottom 
of the tube was level with the lowest part of the bulb of the thermometer. 
The time was noted. The source of heat was so adjusted that the tem- 
perature of the bath was kept as steady as possible at 540° F. When 
the sample had been in the bath 9 minutes, the glass rod was raised at 
intervals of ‘4 minute until the sample became gelatinized. The time 
was again recorded. The results obtained are shown in the following: 
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Taste I. J.M.C. Cutnese Woop O11 


Time in Minutes 


Oil Run 1 un 2 
cw.o. “ 10% 13 :50 13:30 
Cc. W. O —. 12:35 12:30 
Cc. W. O 13.20 13:10 
Ccw.d0. * 19% 15:10 15:30 
cCwW.0. “ 10% 13:50 14:10 
cWwW.0. “ 10% 12:40 13 :00 
“ 100% 13 :30 13 :20 

Heat Test or CHINESE Woop OIL 

C. W. O. plus 5% tea seed oil................ 11:40 11:50 
C.W.0. “ 5% tallow seed oil............. 11:10 11:20 
W.0. cotta e008 10:55 11:5 
C.W.O. “ 5% soya bean oil (S2)......... 11:10 10:55 
* * ne 12:15 12:15 
C.W.0O. “ 5% menhaden oil (S2)......... 10:55 11:5 
“ 10% 11:50 11 :40 

TABLE II. M.A.F. Co. Woop O1 
C. W. O. plus 5% paraffin oil................- 12:40 12:20 
CW.0. “ 10% 14:30 14:15 


Average 


11:25 
12:23 
13 :40 
15:10 
12 :33 
13:15 
14:40 
12:48 
14:25 
15:50 
12:40 
13:38 
15:20 
13:30 
14:25 
16:15 
13:18 
14:00 
14:45 


on 
od 
12:25 
12:50 
13 :35 
11:55 
13:25 
14:48 
10:15 
11:45 
12:15 
! 14:15 
11:15 
11:35 
12:3 
11:00 
12:5 
13:10 
11:00 
12:15 
13:55 
11:3 
12:15 
{ 13:45 
11:00 
11:45 
12:45 
10:35 
12:30 
14 :23 
15:20 
11:15 
12:18 
12:45 


56 MAXIMILIAN TOCH 
Time in Minutes 

Oil Runi Run 2 Average 
C.W.0. “ 10% 12:30 12:10 12 :20 
C.w.o. “ 18% 13:15 13:20 13:18 
C.W.0O. “ 5% menhaden oil............... 11:50 11:45 11:47 
C.W.O. “ 10% 12 :20 12 :30 12:25 
“ 15% 13 :30 13:10 13:20 
= 11:15 11:5 11:10 
a “ 10% 13 :00 13:10 13:5 

TABLE II. M.A.F. Co. Woop OIL 
AS 11:30 11:20 11:25 
13 :30 13:50 13:40 
11:20 11:25 11 :23 
C.W.0O. “ .5% cotton seed oil............. 10:15 10:25 10:20 
C.W. 0. “ 10% 33:15 11:20 11:18 
“~ rape seed 10:35 10:45 10:40 
“ 10% “ 11:55 12:5 12 :00 
cw. “ sova bean off (82)... 10:40 10:50 10:45 
ca * * = 11:55 12:00 11:58 
13 :20 13 :30 13 :25 
C.W.O. “ 5% menhaden oil (S2)......... 10:45 10:35 10:40 
C.W.O0. “ 10% 11:30 11:40 11:35 
Cw.o. “* 15% 12 :30 12 :35 12 :33 


HEAT AND QUALITY TEsT oF CHINESE Woop OIL 
By R. S. Worstall’s Method 

One hundred grams of the oil was placed in a porcelain casserole, 
ha ‘ing a capacity of two hundred and ten cubic centimeters and an aver- 
age diameter of three inches. This was set on a wide-flanged tripod 
which had an opening approximately the size of the casserole. The oil 
was at first heated rapidly with a full Bunsen flame and stirred with a 
thermometer of one-inch immersion. When the temperature reached 
540° F., the flame was turned down and the temperature maintained as 
near 540° F. as possible, until on lifting the thermometer the oil dropped 
with a pronounced string. The time required after reaching 540° F. 
until stringing, was recorded as the time of the heat test. For pure 
tung oil the time limit is approximately eight minutes. 

As soon as the oil dropped with a pronounced string, the flame 
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was removed and the oil stirred with a stiff spatula until it became solid. 
After one minute the jelly was turned out and cut with a dry, clean 
spatula for the quality test. Pure tung oil should give a dry non-sticky 
jelly which can be cut like bread and crumbled under the applied 


pressure of the spatula. 


according to the above procedure :— 


Oil 


J. M. C. China wood 


W. 
Cc. W. 


ANAAA A AN A 


W. 
W. 
» 
W. 
W. 


W. 
W. 


W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 


. O. plus 


Q. 


O. 


O. 


57o 
10% 


15% 


TABLE I, 


oil alone 


paraffin oil 


“ 


» sova bean oil 


» Vnseed oil 


perilla oil 


menhaden oil 
paraffin oil 
“ “ce 


stillingia oil 


The following data are results obtained from experiments performed 


J.M.C. Cuixa Woop Ou 


Time of Heat 


Test in Minutes 


7 :30 
8:40 
9:35 
10 :30 


Quality 
Dry, non-adherent, cut well and 
crumbled well. 
Dry, non-adherent, cut well and 


crumbled well. 


Slightly soft and sticky, cut and 
crumbled fairly well. 

Soft and sticky, cut poorly and 
non-crummable. 

Dry, non-adherent, cut well and 
crumbled well. 

Slightly soft and sticky, cut and 


crumbled fairly well. 

Soft and sticky, non-crummable, 
cut poorly. 

Slightly soft and sticky, cut and 
crumbled fairly well. 

Soft and sticky, cut and crumbled 
poorly. 

Soft and sticky, non-crummable, 
cut poorly. 

Slightly soft and sticky, cut and 
crumbled fairly well. 

Slightly soft and sticky, cut and 
crumbled poorly. 
Soft and _ sticky, 
cut poorly. 
Slightly sticky, cut and crumbled 
fairly well. 

Sticky, cut and crumbled poorly. 
Soft, sticky, cut poorly, non-crum- 
mable. 

Dry, non-sticky, cut and crumbled 
fairly well. 

Same as 5% menhaden oil. 

Soft, sticky and non-crummable. 
Dry, non-sticky cut and crumbled 
well. 

Slightly sticky, cut and crumbled 
fairly well. 
Soft, sticky, 
poorly. 
Slightly soft and sticky, cut and 
crumbled fairly well. 

Soft and sticky, cut poorly, non- 
crummable. 

Very soft and sticky, cut poorly 
and non-crummable. 


non-crummable 


cut and crumbled 


| 
|| 
0% “* * 9:40 
9:15 
“ 0% “ 10:00 
0 “ 1% “ 11:30 
' O. “ 5% corn oil 8:50 
Oo“ 1% * * 11:20 
O. “ 5% 8:55 
O. “ 10% 9:25 
0. “ 15% 10:10 
0. 8 :35 
O. 10% 9:10 
0. “ 15% 10:45 
O. “ 5% peanut oil 9:00 
Oo “ 10% “ * 9 :20 
oO 1% * 10:13 
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Q 


“ 10% soya bean oil (S2) 10:45 


“ 15% 12:10 


“ 5% menhaden oil (S2) 9:13 
“ 10% ““ “ 10:10 


“ 5% soya bean oil (S2)' 9:23 


non-crummable. 

Slightly sticky and soft cut and 
crumbled fairly well. 

Same as 5% soya bean oil. 

Soft and sticky, cut and crumbled 
poorly. 

Slightly soft and sticky, cut and 
crumbled fairly well. 

Same as 5% menhaden oil. 


MAXIMILIAN TOCH 
Time of Heat 
Oil Test in Minutes Quality 
W. O. plus 5% tea seed oil 9:25 Slightly sticky, cut and crumbled 
fairly well. 
* * 10:48 Same as 5% tea seed oil. 
12:8 Very soft and sticky, cut poorly 
and non-crummable. 
W. 0. “ 5% tallow seed oil 8:32 Dry, non-sticky, cut and crumbled 
fairly well. 
w.O0. “ 10% “ = = 8:35 Slightly soft and sticky, cut and 
crumbled fairly well. 
9:25 Soft and sticky, cut poorly and 
crumbled poorly. 
W.0. “ 5% cotton seed oil 9:10 Slightly soft and sticky, cut and 
crumbled poorly. 
10:45 Same as 5% cotton seed oil. 
w.0. “ 15% 12:5 Very soft and sticky, non-crum- 
mable, cut poorly. 
W. 0. “ 5% rape seed oil 9:30 Slightly soft and sticky, cut and 
crumbled fairly well. 
“ 10% “ 10:50 Soft, sticky, cut and crumbled 
poorly. 
v.0°*°* * 12:30 Very soft and sticky, cut poorly, 
&. 
O. 
O. 
O. 
O. 
O. 


Soft and sticky, cut fairly well, 
non-crummable. 


TABLE II. M.A.F.. Co. Co1na Woop OIL 


A. F. China wood oil alone 7:10 
W. O. plus 5% paraffin oil 9:8 
10:43 
.O. “ 5% soya bean oil 9:5 
9:45 
wo * * 10:50 
W. 0. “ 5% linseed oil 9 :00 
10:10 
“ 15% 10:50 
W.0O. “ 5% perilla oil 9:20 
Ww.0. “ 10% “ “ 10:22 
w.0. * 1% * * 11:00 


1(S2) 2nd sample. 


Dry, non-adherent, cut well and 
crumbled well. 

Very slightly soft and sticky, cut 
and crumbled fairly well. 

Same as 5% paraffin oil. 

Soft and sticky, cut poorly and 
non-crummable. 

Dry, non-adherent, cut and crum- 
bled well. 

Slightly sticky and soft, cut and 
crumbled fairly well. 

Soft and sticky, cut poorly, and 
non-crummable. 

Very slightly soft and sticky, cut 
and crumbled well. 

Slightly soft and sticky cut and 
crumbled fairly well. 

Soft and sticky, cut and crumbled 


poorly. 

Slightly soft and sticky, cut and 
crumbled fairly well. 

Sticky and soft, cut poorly and 
non-crummable. 

Same as 10% perilla oil. 
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Time of Heat 
Test in Minutes Quality 
5% corn oil 9:00 Slightly sticky, cut fairly well, non- 
crummable. 
10% “* “ 10:00 Soft and sticky, cut poorly, non- 
crummable. 
—s * * 11:00 More soft and sticky than 10% 


5% menhaden oil 


10% “ 


15% “ 
5% stillingia oil 
10% “ “ 
15% 


5% peanut oil 
* =.* 

5% tea seed oil 


10% “ 


15% “ “ 
5% tallow seed oil 


10% “ o 
15% “ 
5% cotton seed oil 


10% “ “ “ 
15% “ 


5% rape seed oil 
10% “ 
15% “ “ 


8:00 

9:10 
10:45 

9:5 


10:00 
11:8 


8:32 
9:15 
10:10 
9:10 
10:15 


11:45 
8:20 


8:55 
9:34 
9:15 


10:45 
11:48 


9:5 
10:35 
12:35 


5% soya bean oil (S2)* 9:32 


10% soya bean oil (S2) 10:51 


15% “ 


12:15 


5% menhaden oil (S2) 8:00 


10% 
15% “ “ 


(82) 2nd sample. 


9:00 
10:10 


corn oil, cut poorly and non-crum- 
mable. 

Dry, non-sticky, cut and crumbled 
well. 

Slightly sticky and soft and 
crumbled fairly well. 

Soft and sticky, cut poorly, non- 
crummable. 

Slightly soft and sticky, cut and 
crumbled fairly well. 

Same as 5% stillingia oil. 

Soft and sticky, cut poorly, non- 
crummable. 

Dry, non-adherent, cut and 
crumbled well. 

Very slightly soft and sticky, cut 
and crumbled fairly well. 

Soft and sticky, cut poorly and 
non-crummable. 

Slightly soft and sticky, cut and 
crumbled fairly well. 

Soft and sticky, cut and crumbled 
poorly. 

Same as 10% tea seed oil. 

Dry,  non-adherent, cut and 
crumbled well. 

Slightly soft and sticky. cut and 
crumbled fairly well. 

Soft and sticky, cut poorly and 
non-crummable. 

Very slightly soft and sticky, cut 
and crumbled fairly well. 

Same as 5% cotton seed oil. 

Soft and sticky, cut poorly, non- 
crummable. 

Slightly soft and sticky, cut and 
crumbled fairly well. 

Slightly soft and sticky, cut and 
crumbled poorly. 

Soft and sticky, cut poorly and 
non-crummable. 

Dry and non-adherent, cut and 
crumbled well. 

Very slightly soft and sticky, cut 
and crumbled fairly well. 

Soft and sticky, cut poorly and 
non-crummable. 

Slightly soft and sticky, cut and 
crumbled fairly well. 

Same as 5% menhaden oil. 

Soft and sticky, cut and crumbled 


poorly. 
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DAVID SCHWARTZ 


In the passing of David Schwartz, the American Oil Chemists’ 
Society has lost one of its staunchest members. He has been with 
us since the founding of the Society of Cotton Products Analysts. 
David Schwartz was born in Boston, Mass., fifty years ago and 
was graduated from the Massachusetts Institute of Technology in 
the Class of 1897. His Institute record was that of a hard-working, 
earnest student. It secured him a position very shortly after his gradu- 
ation with the Southern Cotton Oil Company, where he started as assist- 
ant to George F. Dennille, then Head Chemist. He took a tremendous 
interest in his work and in course of time, when the Company needed 
a chemist at New Orleans, he was placed in charge of that refinery 
under A. P. Sauer, who at that time was operating the plants of the 
Company at New Orleans and Houston. While working at the New 
Orleans plant as refiner and chief chemist, he met and married Miss 
Laura Koebel of New Orleans. 

Mr. Schwartz remained in charge of the refineries at New Orleans, 
Houston, and Memphis, until 1917, when he was made General Sup- 
erintendent of Refineries of the Southern Cotton Oil Company, which 
position he held until the reorganization of the Company in 1924. Since 
that date he has been Vice President and General Manager for the 
South Texas Cotton Oil Company at Houston, Texas, which position 
he was filling at the date of his death, February 3. 


TOCH BROTHERS MERGE WITH STANDARD VARNISH 


On January 27, Toch Brothers, Inc., and the Standard Varnish 
Works, Inc., announced an amalgamation of their interests. In this way, 
two old and strong paint and varnish houses combine their resources. 
Dr. Maximilian Toch, who is one of the world’s leading paint and 
varnish chemists, will give his entire time and attention to the manufac- 
ture of Standard and Toch products and the development of new lines. 
Henry M. Toch becomes Chairman of the Board of Standard Varnish 
Works, which will otherwise be actively managed by J. \W. Robson, Presi- 
dent: James S. Wolf, Treasurer; A. D. Robson, Vice-President, in charge 
of operations; W. C. Appleton, Secretary; J. H. Wood, of Chicago, Vice- 
President in charge of the Western Division, and A. E. Campbell-Harris, 
of London, Vice-President, in charge of the European Division. On 
March Ist the offices of the two companies will be combined at 443 Fourth 
Avenue. The sales organization of the two companies will continue to 
function separately. 
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THE BOILING OF SOAPS 


By K. O. LOFFL 
(Translated by A. P. Sachs) 

At the Fall meeting of the Association of German Chemists held at 
Rostock, Germany, a new method for boiling soaps under pressure with 
agitation was announced, and the advantage was shown by figures. Ac- 
cording to these figures the saponification costs of a boil of 62 per cent 
grained soap of about 40 hundredweight (M equals German marks*) were: 

1. Direct heating and stirring by hand or by steam, M 207 ($49.30). 
2. Indirect heating (steam) and stirring by hand or by steam, 

M 218 ($51.90). . 

3. Indirect heating by the new method and stirring under pressure, 

M 123 ($29.32). 

The detailed figures given at the Rostock** meeting can now be sup- 
plemented, as several pressure kettles are now in use by soap manufactur- 
ers. One saponification on plant scale was observed very accurately, and it 
showed that the operating figures were actually even more favorable to 
the new pressure saponification process as the saponification costs amounted 
to only M 106 ($25.27) instead of the M 123 ($29.32) previously esti- 
mated. 

Saponification costs, old method, M 207 ($49.30). 

Saponification costs, new method, M 106 ($25.27). 

Not only are the saponification costs cut in half by the new method, 
but also the time required for saponification is cut down; that is, the time 
actually consumed in the conversion of a boil of soap. In the old open- 
kettle method, depending on the raw materials used and the details of the 
operation (such as plenty or scarcity of steam) 5 to 8 hours were neces- 
sary before the charge was ready for salting out, while the pressure 
saponification with stirring requires only 1 hour te 1 hour and 20 minutes. 
Therefore, we have: 

Time of saponification, old method: 5 to 8 hours. 

Time of saponification, new method: 1 hour and 20 minutes. 

To separate the soap from the spent lye it is treated with salt, and 
in order to dissolve the salt it was necessary in the old process to continue 
the boiling for a time. In the new method the salt is added while the 
agitator is turning so that it is uniformly distributed and dissolved within 
several minutes. The rising of the soap and the separation of the spent 
lye required at least 6 to 8 hours by the old methods; generally it had to 
be allowed to settle out overnight. With the new process, separation 
occurs under pressure and the time required depends on the fat used as 
raw material for the soap. With good, rosin-free grain soaps 1 hour 


*Conversion into U. S. dollars is at the rate of 4.02 marks per dollar. 
**Refers to the previous meeting of this Association. 
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suffices. If the lower fatty acids, oxyfatty acids, resin acids or materials 
containing gummy matter are used, setting out may require 2 to 3 hours. 


Working Up of the Soaps 


Not only has the boiling of soap been perfected in recent years, but 
also the conversion of the boil of solid soaps to cakes for both grained 
soaps and toilet soaps. 
Grained Soaps: Technicians have long been trying to improve the 
old working methods of drawing off the fluid soaps after the settling out 
of the spent lyes or of running the soap through the bottom outlet into 
forms after removing the spent lyes, and then allowing the soap to harden 
in the course of days. The soaps hardened in this manner had to be cut 
by hand into blocks and slabs and these in turn into bars. In the cutting 
process considerable waste occurred and much hand labor was required 
to obtain the plain cake of soap without any stamping. In recent years, 
in order to hasten the hardening, the well-known chill-processes have been 
designed, and improvements in the form of chilled screw-presses have been 
built. Pouring machines to produce strips have been constructed, but 
the latter have not yet come into common use. The Americans attempted 
to solve the problem of obtaining stamped cakes direct from the liquid 
soap in the kettle without the use of any manual labor by purely automatic 
equipment. The feeding machine used for this purpose consists of a 
large row of chaplet-shaped pouring-forms linked together, which are 
filled by a filling device fed directly from the soap kettle. The filled 
forms travel through a cold room where they harden. On leaving the 
cooling chamber they pass through a rotary press which stamps them to 
shape. The forms on the chaplet on the return trip travel with the free 
face of the cake downward and the hardened cake which has shrunk some- 
what by cooling drops from the form and is carried by a conveyor to an 
automatic packing machine. This latter, without any manual labor, packs 
the cake in light paper or even in cartons. According to present production 
data it is possible with this equipment to run pre-warmed fats into the 
kettle at seven in the morning and to see the first corrugated case of 110 
pounds of soap leaving the packing room in 1 hour and 4+ minutes. 
Toilet Soaps: Here also the old method is troublesome, as: 
1. The soap taken from the form must be cut into blocks, slabs and 
bars. 

2. The bars must be cut into flakes. 
3. The flakes must be dried from a 60 per cent soap content to 80 
to 90 per cent soap content on the bulky and clumsy hand driers. The 
drying is not uniform from the point of view of the entire flake, forgetting 
for the moment the other smaller disadvantages resulting from the use 
of a hand dryer. 
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4. The soap flakes are treated with color and perfume and are again 
granulated. 

5. The material can now go through presses which expel the con- 
tinuous bars and cut them into pieces. 

6. The pieces are then pressed by hand or by machinery with much 
manual labor into cakes. 

7. The completed cakes, at least in Germany and in the leading fac- 
tories which the author saw in France and Italy, must be packed by hand 
by female labor. 

The modern method which is used in America and which is gaining 
ground in Germany, at least so far as concerns drying, is briefly as fol- 
lows: 

The boiled soap is fed into a drum dryer, which is able to concentrate 
the soap to any desired percentage in one minute. The soap is thus ex- 
posed to the air only for this brief time, and all coloration and rancidity 
is avoided. The concentrated soap film is removed by scrapers and car- 
ried off by a belt-conveyor and cooled rapidly by any suitable device. 
The material is colored, perfumed, granulated and fed to the presses 
which cut the bars automatically and feed the cakes to a really automatic 
press which in turn feeds them to the packing machine. 

Attempts are being made to simplify even this process by dehydrating 
the soap right in the kettle, and adding color and perfume to the fluid 
soap in the kettle and finally feeding to a chilled caking press with a 
rotary chilled table. When it is expelled from this press it is carried to 
the packing machine. Whether it is technically feasible to maintain this 
high percentage soap sufficiently fluid so that it can be poured is question- 
able. In an open kettle it is impossible. 

Soap Powders: Soap powders are also prepared differently in 
America than with us. The process is very simple and consists in stirring 
soda ash into the liquid soap. The still liquid hot mass is then atomized 
in apparatus of the well known spray-dryer types commonly used in other 
industries, and collects on the bottom of the chamber as a fine dry powder 
similar to powdered milk. As the spray-dryers operate completely en- 
closed, the work is dust-free and represents a great advance in industrial 
hygiene, as irritations of the eve and mucous membranes which are com- 
mon in German practice are entirely obviated. 
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MODIFIED KERR-SORBER METHOD 


By Raymonp Hertwic, G. S. Jamieson, W. F. BAUGHMAN, AND L. H. Bangy 
The Association of Official Agricultural Chemists, during 1924, 
studied the determination of unsaponifiable matter in fats and grease by 
three methods: the Kerr-Sorber method’, a modified A. O. A. C. method?, 
and the method of the Committee on Analysis of Commercial Fats and 
Oils of the American Chemical Society®. Several collaborators found 
considerable quantities of free fatty acids or acid soaps in the residues 
obtained by the Kerr-Sorber method. On the other hand, only small 
quantities of these acid substances were found in the residues from the 
Committee method by one of the collaborators. Since then, these obser- 
vations have been confirmed by the authors. The titratable acidity of 
the residues by the Kerr-Sorber method was found to range from 0.5- 
1.1 ml. of 0.1 N alkali as compared to 0.05-0.15 ml. by the Committee 
method. It is evident, therefore, that considerable hydrolysis of the 
soap takes place in the Kerr-Sorber method during the washing of the 
ether with the large volumes of water. 

The chemical literature discloses a previous method for the determina- 
tion of unsaponifiable matter that provides against the extraction of 
fatty acids along with the unsaponifiable matter. Thaysen*, in a study 
of the determination of cholesterin and chalesterin esters, proposed a 
method quite similar to that of Kerr and Sorber for the extraction of 
these substances from lipoids. In this method the soap is washed out 
of the ether solution of the unsaponifiable matter with dilute alkali. This 
procedure tends to avoid hydrolysis of the soaps and the consequent 
extraction by the ether of the derived fatty acids. The concentration 
of the alkaline wash solution is not specified by Thaysen. [Fex®* success- 
fully employs this particular procedure of Thaysen for the extraction of 
unsaponifiable matter from body organs. 

Many experiments were made in attempting to overcome the hydroly- 
sis of the soap and the subsequent extraction of free fatty acids in the 
case of the Kerr-Sorber method. The ether-soap solution was washed 
first with three successive 100 ml. portions of dilute potassium hydroxide 
solution ranging in concentrations from 0.1-1.0 normality. The ether 
then was washed with successive 30 ml. portions of water to remove the 
alkali. The concentration that appeared to be the most suitable for the 
purpose was a 0.2 N potassium hydroxide solution. Results on four 
samples of oils and greases analyzed in this manner are shown in the 
table. The titratable acidity obtained in these instances was negligible. 
Some comparative results by the Committee method also are given. 


1 The Cotton Oil Press, 1924, 7: 40; J. Asso. Official Agr. Chemists, 1924, 8: 90. 
2J. Assoc. Official Agr. Chemists, unpublished. 
3 Tbid., 1924, 8: 85. 
* Biochem. Z., 1914, 62: 89. 
5 Ibid., 1920, 104: 82. 
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UNSAPONIFIABLE MATTER 
Modified Committee Method 
Kerr-Sorber 5 7 9 
Analysts Method Extractions Extractions Extractions 


SAMPLE A 
per cent per cent per cent per cent 


CS. 0.20 0.18 0.20 
0.20 0.22 


0.17 


SAMPLE B 
0.56 0.57 0.61 
0.56 


SAMPLE C 
0.97 
0.99 
0.98 


te 
— 
Owe 


: 8& 


NMivivi 


Dorothy Paine, Bureau of Chem- 
istry, Washington, D. C. ...... 


SAMPLE D 


1.91 
1.93 


1.93 
2.00 


1.89 


— 


CoNr 


1.98 


SS 


Raymond Hertwig .............. 1.97 


The results indicate that a slight modification of the Kerr-Sorber 
method, involving the washing of the soap out of the ether solution of 
the unsaponifiable matter with 0.2 N potassium hydroxide solution, 
practically removes the only known objection raised to this splendid 
method, namely, the extraction of a small quantity of fatty acids with 
the unsaponifiable matter. A description of this modified method follows: 


Reagents and Apparatus 
(a) Concentrated potassium hydroxide solution —100 grams of 
potassium hydoxide dissolved in 100 ml. of water. 
(b) Dilute potassium hydroxide solution, approximately 0.2 N.— 
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11.2 grams of potassium hydroxide dissolved in 1000 ml. of water, 

(c) Ethyl alcohol—Approximately 95 per cent by volume. 

(d) Ethyl ether—U. S. P. 

(e) Phenolphthalein solution.—1 gram of phenolphthalein dissolved 
in 100 ml. of alcohol. 

Apparatus 

(a) Separatory funnel.—500 ml. capacity, ether-tight. The glass 
connections are lubricated with water. 

(b) Erlenmeyer flask or beaker-flask for saponification.—100-200 
ml. capacity. 

(c) Erlenmeyer flask or beaker-flask—250 ml. capacity. 


Procedure 

Accurately weigh about 5 grams of sample into the saponification 
flask. Add 30 ml. of the alcohol and 3 ml. of the concentrated potassium 
hydroxide solution. Place a small, short-stemmed funnel in the neck 
of the flask to serve as a condenser. Boil gently on the steam bath for 
about 20 minutes or until complete saponification occurs. Cool to about 
30°C., add 50 ml. of ether, mix, and transfer to the separatory funnel. 
Rinse the flask with two successive 50 ml. portions of ether, add to the 
separatory funnel, and mix thoroughly. Wash the saponification flask 
with 100 ml. of the dilute potassium hydroxide solution and pour into 
the separatory funnel in a slow, steady stream. Rotate the funnel very 
gently to secure better contact of the solutions but do not shake. (Shak- 
ing at this stage brings about stubborn emulsions.) Allow the liquids 
to separate completely and then slowly draw off as much of the soap 
solution as possible. Do not draw off any layer of emulsion that may 
be formed. Keep the volume of the ether at about 150 ml. by replacing 
that dissolve by the wash solutions. Further treat the ether solution with 
two successive 100 ml. portions of the alkaline wash solution in the 
manner described previously. Add 30 ml. of water to the ether and 
rapidly rotate the liquid layers. When the layers have separated com- 
pletely, draw off the water. Repeat this treatment until the washings 
are free from alkali, as shown by testing with phenolphthalein. Three 
washings usually suffice. Transfer the ether solution quantitatively 
through a pledget of cotton in the stem of a funnel to the weighed 250 
ml. Erlenmeyer flask or beaker-flask. Before weighing the flask dry it 
in an oven at 100°C., and then allow it to stand in the air to constant 
weight. Distil off the ether and dry the flask and residue at 100°C. 
until no further loss in weight occurs. Allow the flask with unsaponifiable 
matter to come to equilibrium with the atmosphere before weighing. 
Deduct from the weight of the unsaponifiable matter any blank obtained 
from the reagents used. 
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STATISTICS OF FATS AND OILS 


The Department of Commerce announces that the factory produc- 
tion of fats and oils (exclusive of refined oils and derivatives), during 
the three-month period ended December 31, 1925, was as follows: 
Vegetable oils, 1,020,626,585 pounds ; fish oils, 18,838,696 pounds ; animal 
fats 505,919,399 pounds ; and grease, 88,168,797 pounds ; a total of 1,633,- 
553,477 pounds. Of the several kinds of fats and oils covered by this 
inquiry, the greatest production, 690,433,380 pounds, appears for cotton- 
seed oil. Next in order is edible and neutral lard with 392,594,407 
pounds; linseed oil with 217,992,134 pounds; tallow with 110,724,829 
pounds ; coconut oil with 64,417,841 pounds ; and corn oil with 30,435,981. 

The production of refined oils during the period was as follows: 
Cottonseed, 541,733,170 pounds; coconut, 58,075,752 pounds; peanut, 
2,386,937 pounds; corn, 21,236,824 pounds; and palm-kernel, 712,809 
pounds. The quantity of crude oil used in the production of each of these 
refined oils is included in the figures of crude consumed. 

The data for the factory production, factory consumption, imports, 
exports and factory and warehouse stocks of fats and oils and for the raw 
materials used in the production of vegetable oils for the three-month 
period appear in the following statements : 


PRODUCTION, CONSUMPTION, AND STOCKS OF FATS AND OILS 
{In some cases of products made by a continuous process, the intermediates were not reported) 


Factory operations for the Factory 
quarter ending Dec. 31,1925 and Ware- 
A —— house stocks 


Kind Production Consumption Dec. 31, 1925 
VEGETABLE OILS: (pounds ) (pounds ) (pounds ) 
Peanut, and cradle 4,522,209 3,095,701 1,545,047 
2,386,937 1,912,988 993,473 
Coconut, OF COPPA, 64,417,841 107,614,341 46,338,855 
Coconut, or copra, refined................. 58,075,752 57,329,028 11,469,449 
of, or clive 8,216,954 7,871,749 
Palm-kernel, refined ...............-000e: 712,809 1,415,841 303,166 
217,992,134 94,122,477 155,642,069 
Chinese vegetable tallow.................. 1,137,386 460,877 
574,997 2,051,772 2,893,402 
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Factory operations for the 


quarter ending Dec. 31, 1925 
Kind Production 
FISH OILS: (pounds) (pounds ) 
Herring, including sardine................. 2,633,580 8,227,934 
All other (including marine animal)....... 623,610 1,709,338 


collected by the Bureau of Fisheries. 


ANIMAL FATS: 


GREASES: 

Recovered or 3,487,212 


OTHER PRODUCTS: 
Lard compounds and other lard substitutes. 330,547,300 


145,225,652 
20,491,591 
Stearm, animal, imedible. ... 6,908,809 
Glycerin, crude, 809% 27,411,873 
Glycerin, chemically pure. .......... 0.0665. 14,443,310 
Cottonseed foots, distilled................. 34,359,679 
Other vewetable oil foots... 9,521,839 
Other vegetable oil foots distilled.......... 473,939 
25,939,613 


1,119,949 


Miscellaneous soap 


7,769,867 
4,574,278 
9,545,479 
101,875,332 
1,446,636 


5,864,252 
22,721,648 
8,004,369 
124,802 
460,674 
2,131,744 
1,396,756 
2,030,000 
1,476,179 


130,751 
133,941,811 
5,718,214 
13,966,638 
5,579,470 
13,737,872 
5,512,583 
1,820,189 
31,341,386 
23,911,289 
6,550,755 
3,303,202 
37,469,812 
10,299,737 
1,478,671 
66,260,567 
31,543,106 
8,476,270 
11,223 
16,090,696 
1,241,098 


Factory 
and Ware- 
—— house stocks 
Consumption Dec. 31, 1925 
(pounds ) 


5,552,232 
23,806,498 
19,649,576 

6,308,190 

1,817,593 

1,233,977 


1 The data of oils produced, consumed and on hand by fish oil producers and fish canners were 


2,589,815 
42,973,900 
3,854,919 
51,788,581 
1,410,985 


5,281,479 
10,127,189 
4,980,999 
1,042,481 
3,730,439 
11,194,629 
2,116,619 
1,223,676 
1,813,215 


22,856,928 
14,925,436 
1,360,350 
5,762,338 
3,781,526 
10,348,058 
4,837,237 
1,889,369 
3,805,488 
2,165,526 
9,183,633 
2,961,311 
5,841,590 
4,866,447 
3,096,078 
19,301,849 
5,118,952 
1,155,445 
211,853 
18,220,324 
207,153 
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RAW MATERIALS USED IN MANUFACTURING VEGETABLE OILS 


Tons of 2,000 pounds 

Consumed 
Oct. 1 On hand 
Kind to Dec.31 Dec. 31 
2,413,324 1,417,188 
emits, hulled...... 6,433 1,656 
Peanuts in the hull... 458 895 
50,328 12,832 
Coconuts and skins... 678 112 
Corn germs .......-. 59,051 431 


Tons of 2,000 pounds 

Consumed 
Oct. 1 On hand 
~ Kind to Dec.31 Dec. 31 
330,341 192,704 
Castor beans ........ 12,475 7,038 
Mustard seeds ...... 598 1,220 
1,608 1,777 


Other kinds ......... 


IMPORTS OF FOREIGN FATS AND OILS, QUARTER ENDED DEC. 31, 1925 


Kind Pounds 
Cod and cod-liver oil......... 8,495,018 
Beef and hog fats............ 546,244 
Grease and oils n. e. s. (value) $8,938 


Chinese wood oil or nut oil.... 30,712,718 
Coconut oil 66,607,267 


19,128,788 
Sulphur oil, or olive foots.... 12,522,397 
Olive oil, denatured.......... 1,657,714 


Kind Pounds 
42,328,746 
Palm-kernel oil ............. 16,296,770 
1,013,588 
1,858,934 
Soya-bean oil ............... 1,946,000 
Vegetable tallow ............ 220,881 
Vegetable wax 1,445,681 
Other vegetable oils.......... 1,527,557 


EXPORTS OF FOREIGN FATS AND OILS, QUARTER ENDED DEC. 31, 1925 


Kind Pounds 
Other animal oils, fats and 

Olive oil, edible.............. 250,419 


Kind Pounds 
Palm and palm-kernel oil... .. 1,230,684 
10,485 
3,291 
Other vegetable oils, fats and 

624,636 


EXPORTS OF DOMESTIC FATS AND OILS, QUARTER ENDED DEC. 31, 


1925 

Kind Pounds Kind Pounds 

Other animal oils............ 446,816 Other animal greases, oils and 
3,346,586 Cottonseed oil, crude......... 16,743,191 
153,564,537 Cottonseed oil, refined........ 9,280,938 
Lard compound, containing ani- 2,768 
Oieo and lard stearin......... 1,599,084 Vegetable oleomargarine...... 17,966 
427,097 Vegetable oil lard compound.. 2,800,281 
Oleic acid, or red oil......... 122,137 Vegetable soap stock......... 2,516,382 
387,503 Other vegetable oils and fats.. 2,013,872 
430,280 
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ABSTRACTS FROM OTHER JOURNALS 


Production of mixed glycerides of higher and lower fatty acids (butter sub- 
stitutes). W. Normann. G. P. 407-180, 25, 4, 20. Fats or oils consisting 
entirely or almost entirely of esters of highly fatty acids, and heated with lower fatty 
acids at atmospheric or increased pressure in the absence of water, and, if necessary 
in the absence of air. For example, a butter substance can be prepared by heating 
natural or hardened fats with butyric acid or with other lower or fatty acids present 
in butter. (Through J. S. C. I. 44, No. 14.)—L. A. C. 


Catalytic actions at solid surfaces. XII. Particles of a catalyst which par- 
ticipate in chemical change. E. F. Armstrong and T. P. Hilditch (Proc. Roy. Soc. 
1925. A-108-111-120).—The results of investigations on the toxic action of the 
mucilaginous and other impurities of whale oil upon nickel catalyst are in agreement 
with certain theoretical postulates of Taylor (cf. A., June) regarding the existence 
of nickel atoms which are held to the catalytic surface by but one constraint, thus 
introducing a concept of mechanism whereby both reactants of a hydrogenation 
process may be attached to one and the same nickel atom. Poisoning depends upon 
these active atoms becoming overlaid with a particle of toxic material and being thus 
rendered inaccessible to unsaturated compounds or to hydrogen. Evidence is put 
forward indicating that at the moment catalytic change occurs the active nickel atom 
is not merely heid by a single constraint to the rest of the solid surface, but can 
actually be detached therefrom, becoming temporarily a gaseous nickel atom. 
(Through J. S. C. I. 44, No. 26.)—J. S. C. 


Oxidation products of oleic acid. I. Conversion of oleic acid into dihy- 
droxystearic acid and the determination of higher saturated acids in mixed acids 
from natural sources. A. Lapworth and E. N. Mattram (J. Chem. Soc., 1925, 127, 
1628-1631). The nearly quantitive conversion of oleic acid into dihydroxystearic 
acid by alkaline permanganate may be used for the determination of the 
former in natural mixtures of fatty acids. 5 g. of the sample are 
dissolved in 500 cc. of hot water containing 5 g. of sodium hydroxide, 
cooled and diluted with 4 litres of ice water. To this, well agitated at 10°, 400 cc. 
of 1% permanganate are quickly added. After 5 min. the color in discharged 
sulphur dioxide, 150 cc. of concentrated hydrochloric acid are added, and the pre- 
cipitated crude dihydroxystearic acid, and after being washed with 50 cc. of light 
petroleum (b.p. 70°-80°), is dried to constant weight in a vacuum desiccator. On 
extraction of this product with 100-150 cc. of warm light petroleum, nearly pure 
dihydroxystearic acid remains; it is washed several times with cold light petroleum, 
dried and weighed. It represents 96% of the pure oleic acid actually present in the 
sample. For the combined petroleum extracts and washings the higher-saturated 
fatty acids are recovered by evaporation, lower acids are removed by steam dis- 
tillation, and the residue is extracted with light petroleum. The solution on evapora- 
tion and drying on the water-bath gives the higher saturated acids present in the 
original sample. A sample of olive oil was found to contain 72% of oleic acid, 
12-13% of linoleic acid, 1.4% of unsaponified matter, and 14-15% of higher satu- 
rated acids. (Through J. S. C. I., 44, No. 38.)—C. H. 


Nature of Soap in alcohol. W. A. Patrick, W. L. Hyden, and E. F. Milan 
(J Physical Chem., 1925, 29, 1004-1008). Sodium oleate is considerably disassoci- 
ated in dilute alcoholic solution at the boiling point. (Through J. S. C. I. 44, No. 
40.)—J. S.C. 


Chemistry of Drying Oils. I G. W. Ellis (J. Soc. Chem. Ind., 1925, 4, 
401-408r). From a survey of previous work it is shown that linoelic acid and 
linolenic acid may be present in linseed oil in the proportion, 2.02; I, corresponding 
to a glyceride containing the two acids in the proportion of 2:I. If such a compound 
absorbed oxygen in the proportion of 2 mols. to each unsaturated group present, its 
composition would be represented by the formula, C,sHoeO.». Mulder’s linoxyn 
was prepared and its composition confirmed. Impurities in the form of stearin and 
palmitin were isolated and the amount determined and an adjusted percentage com- 
position was calculated, which is within experimental error of that corresponding to 
the formula given. Linoxyn is not dissolved by any single solvent without decom- 
position, but a mixture of 25 vols. of carbon tetrachloride with 15 vols. of alcohol 
appears to dissolve the unchanged linoxyn if a temperature of 37°-45° be maintained 


A. 
SA; 
2: > 
bed 
> 
| 
> | 


ABSTRACTS 71 


for some hours. Higher temperatures may cause decomposition. The conditions 
for the preparation of linoxyn by drying linseed oil in very thin films were investi- 
gated, and a method for its purification by repeated precipitation from solution is 
described. No more highly oxidized product than that corresponding to C,;HwO. 
could be obtained by autoxidation, nor was there any evidence that linoxyn can be 
fractionated into different constituents. Although it is confirmed that oxygen is 
added in the proportion of 1 mol. to each unsaturated group the unsaturation is, to 
an indefinite extent, retained insofar as it is indicated by iodine absorption. 


Determination of unsaponifiable matter. Particularly in marine animal oils 
and wool grease. M. Auerbach (Collegium, 1925, 374-376). The Spitz and Hoenig 
method (J., 1891, 1039) is not applicable to marine animal oils since the unsaponifi- 
able matter (e. g., spermaceti) is appreciably soluble in 50% alcohol. Fahrion’s 
method (c.f., J., 1920, 697A) is recommended. 3-4 g. of the oil or grease are boiled 
for 1 hr. with 10 cc. of N-2 alcoholic potassium hydroxide and evaporated to dryness. 
The soap is dissolved in 50 cc. of warm water, and after addition of 10 cc. of 
alcohol extracted first with 50 cc. and then with 25 cc. of petroleum spirit. The 
combined extracts are washed with 2 cc. of N/2 hydrochloric acid and 8 cc. of water, 
and then with 3 cc N/2 alcoholic potassium hydroxide and 7 cc. of water. The 
spirit layer is then filtered through a dry filter, the spirit evaporated off, and the 
unsaponifiable matter weighed. A sample of wool grease gave 25.3% of unsaponi- 
fiable matter by the Spitz and Hoenig method and 30.5-31.2% by Fahrion’s method. 
Saponification of the wool grease at 2 atm. pressure and extraction by the Fahrion 
method gave 31.9% of unsaponifiable matter. (Through J. S. C. Il. 44, No. 44.)— 


D. W. 


Velocity of saponification of various fats. C. Bergell and I. Lascaray 
(Seifensied.-Ztg., 1925, 51-191-194; Chem. Zentr., 1925, 96, II, IIIT: ef, B., 1925, 179). 
Figures given in the literature vary, since this is a heterogeneous reaction, the course 
of which depends on the size of the surfaces of contact. The authors used, on account 
of greater stability, emulsions of 90 pts. of 50% soap solution and 10 pts. of fat. 
The velocity of saponification of various fats was found to be inversely proportional 
to the content of unsaturated glycerides. On the basis of the Harkins-Langmuir 
theory, this is due to the fact that unsaturated molecules, owing to their higher 
activity, require more room in the surface, and hence their number is smaller. The 
initially slow saponification by alkalis is accelerated autocatalytically as the soap 
forms. In accord with the view of Lascaray (B., 1924, 432) that the capillary 
activity of sodium soaps reaches a maximum in the myristate, fats are saponified by 
water more rapidly in a coconut-oil soap emulsion (rich in stearic acid). (Through 


J. S. C. I. 44, No. 46.)—B. F. 


ANNOUNCES DATE FOR A. O. C. S. ANNUAL MEETING 
J. J. Vollertsen, President of the American Oil Chemists’ Society, 
announces that the annual meeting of the Society will be held at the 
Hotel Roosevelt, New Orleans, May 10 and 11. Immediately following 
this convention, the Interstate Cotton Seed Crushers’ Association will 


meet, beginning May 12 and concluding May 14. 


REFEREE CHEMISTS NOTE 


The referee board of the American Oil Chemist’s Society desires to 


certify all referee chemists for the year 1926-7, not later than June Ist. It 
is hoped to have the list complete by May Ist. Please co-operate with the 
board by writing to Secretary J. C. P. Helm, 705 Tchoupitoulas Street, 
New Orleans, La. 
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TITLES OF ORIGINAL PAPERS 
By DAVID WESSON 


In the pages immediately following are listed all original papers on 
Oils and Fats that appeared in two of our well-known contemporaries 
during 1926. These, together with the papers that have been published 
in JOURNAL OF OIL AND Fat INbusTRIEs, cover very completely the best 
literature on this subject during the past year. 


INDUSTRIAL AND ENGINEERING CHEMISTRY, 1925 
ACID: Determination of Free Fatty in Bodied Linseed Varnishes and Oils. 
L. M. Larsen and W. J. Young 277 


ALKALI: 
Determinations, Use of Iron or Nickel Crucibles for..................... 
A. W. Epperson and R. B. Rudy = 35 
Solutions. See Solutions. 
CATALYSIS: Heterogeneous, [I—Hydrogenation of Marine Oils........... 
A. S. Richardson, C. A. Knuth, and C. H. Milligan 80 


ENGINES: Ethyiene Glycol. A Contribution of Chemistry to the Antifreeze 


G. O. Curme, Jr., and C. O. Young 1117 
FATS: 

Butter—Produced on Summer Feeds. Vitamin Potency of Cod-Liver 

Butter, Spontaneous Decomposition of...................-. C. A. Browne 44 
Measurement of Susceptibility of—to Oxidation......................05. 

G. R. Greenbank and G. E. Holm = 625 

GLYCEROL, Freezing Points of—and Its Aqueous Solutions...... L. B. Lane 924 
GLYCEROL—Water and Glycerol—Water—Sodium Chloride Systems, Vapor 

Pressures of........../ A. R. Carr, R. E. Townsend, and W. L. Badger 643 


HYDROGENATION of Marine Oils. Heterogeneous Catalysis—II........ 
A. S. Richardson, C. A. Knuth, and C. H. Milligan 80 


HYDROGEN PEROXIDE, Evolutions of—by Oils on Exposure to Light..... 
G. F. A. Stutz, H. A. Nelson, and F. C. Schmutz 1138 


RAPID METHOD for Determination of Carbon Monoxide in............... 
A. T. Larson and C. W. Whittaker 317 


PIGMENTS, Yellow and Brown, Effect of—upon the Rate of Oxidation of 
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